**INTRODUCTION:** Congenital hydrocephalus, the most common cause of macrocephaly, is usually treated with ventriculoperitoneal (VP) shunting. Despite shunting, changes to the overlying cranial bones cause calvarial expansion and distortion. Reduction cranioplasty can be performed to approach proper cranial size, shape, and cephalocranial proportion. However, consistent results are difficult to achieve. Virtual surgical planning (VSP) with the creation of intraoperative templates allows for systematic control of both volume and morphology.

**METHODS:** Four patients presented with severe hydrocephalic macrocephaly (HM). All had undergone VP shunting to control ventriculomegaly as an infant. We performed 3D CT scans and utilized VSP to obtain a post-operative cranial size/shape using age-based anatomical norms. Cutting guides and intraoperative templates were generated, and reduction cranioplasty was performed using the clinical transfer tools. Perioperative variables such as OR time, blood loss, hospital stay, and volumetric analysis were recorded. Long-term variables such as bone healing and neurocognitive development were also observed.

**RESULTS:** All four patients recovered well after surgery. One patient had a small seroma of the scalp that resolved with aspiration and compression. All had stable reconstruction with normalized post-operative cranial morphology that followed preoperative plans. Postoperative volumes were consistent between cases.

**CONCLUSION:** Reduction cranioplasty can be performed on patients with HM. While the concept is straightforward, achieving proper cranial morphology while respecting brain volume can be difficult. Use of VSP allows for optimization of osteotomy design while translating this plan to the final result through cutting guides and reconfiguration templates. A final cranial size and shape can be predicted to a normative cohort, allowing for precision and reliability when actuating this plan.
